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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polarized light separating 
element being easily manufactured with high reliability, and provide a 
lighting optical system with a high efficiency of light utilization. 
SOLUTION: A sheet-like or film-like diffraction optical device 4 being 
composed of transparent resin having approximately optical isotropy is 
disposed between a first glass substrate 1 and second glass substrate 2, 
and liquid crystal 3 is sealed therein. The surface of the diffraction optical 
device 4 on the side of the first glass substrate 1 is a flat surface (f), and 
the surface on the side of the second glass substrate 2 is a blaze-like 
diffraction grating surface (d). In condition where the glass substrates 1 , 2 
are adhered to each other with a sealing member 5, the liquid crystal 3 is 
filled between the glass substrate 1 , 2 so as to adjoin the diffraction 
grating surface (d), and an aligning layer 6 is disposed on the surface of 
the second glass substrate 2 on the side of the diffraction optical device 4 
so that the liquid crystal 3 is aligned homogeneously. 
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(l , ia ;2. 2A) <n o -h<r> t'*> <i> m>t>mm& *T 
<»J:v\ TtfcX, ^S*^BB(f)*^«4ESf^»^ 
(4) 2- 4 mtftftWm^ (al-«3. / 81,y32) ^^-{C 
(4, mi#5X««(l,lA)«*^B3BJ3t^ A jt§^ & - 

btmt lw t%2#7xmi(2.2ttmfrt>mwft*x 
mzit&b. spmwbmitfvxm&a.wbomz 
{mi.x^&mg>B(3)ximmma) tz i ot . insist 

fI(f)iSl #5X»E<1,1A) i:coffl<7)?K H a B (3)X(4^ 



mm (7) cr>mMt . v & 4 ** tm < -r 4 t #a 4 l 

•C^**>'ffiTtT L4 d*^T-£>4. 

[00313 &mmcr>Bm<cti\,\x , nHfftg^swj: 

%&mttx-m±ttmizftjxtf£. t&t. mfcfwmmw 
iSTLXf%m<7)&m£mt>ti*<%&. mmm.iznjti 

4 . ft^iz^*z^mtX'%&Bttzm&. l x 
x\ mftvmco%ux£Wz. &zt t^mx-h 4 . l a> 

[0032] ±feii£*><^ 0#ft&?ffi(d) J: 0 tttai 
W^{aa-r43t^gWcO«$^tf-{i0.1HgCinm, #4 
L < «0. 5~lmnu mzftt L < (±lmm^T'^> 4 . W, 

1, IS2^7^*«(l,lA;2,2A){i:«3K^gi^(al~ 
a 5,^1— £ 4) aflU*<0*attr£ &tfyX 
£8(1 . 1A ; 2,2A) tO. lHRw, »* L. < JiO. 5—1 

mm, ^C#£L<mnui*gj£T'&4 . Hflrft^ 
^(4,4A)iOH§<±10~200/xm, #4 L < (il0~100,u m 
T'£4. ^<7)i3t«-^^S«(l,lA;2.2A) 
V^0»f*WF(4.4A)tt % Bu!E«S#f<7)i*#icJ:4«3fc 

4t®<7)an^^i»ii:-r4±f**tj-r'S) t 5, MaiLTtfflflg 
^srD-fe^tct>v^Ti>^r)fiiT-s>4. 4*:, msffg^B 

(d) i: Ki&iK(6) t <Dmztm-t&m&0)<r)mW-Zli5<> 
^mlilT. *?4L<(il~30;um, MKiif 4 L < 
m~20jumT';&4. m£kG)(Dmm£&50vmZMth 

t. mtinm(6)X'Wiit s o)zm,ftzit&z\ trfmmiz* 

0 . m&Q)cr>m<F>*T$tt&<omfttfyy¥Mzti;'>x 

l * t ^ ma<ottfig(0tif^) &#4 c: t t>mmiz% 

4. 

[0033] le]#rl&?®(d)kL aTcOgtf&tCDSXS 
MlX(c^^®X{i©5-SIJE-r4 £ i: tmt L v 
.TitfeOMfcftfci&fcf £ t 0 (jyUf;fnp=1.52, no= 
1.52, ne=1.72. An=0.2h «%4M£»¥£fftt>6£fc 
tfTZ 4 . mf¥i£<Z>cDTmZMz. 4 k , -y + 

izm- 4 [3*f*&^»$*^# < & o-rrx , mo Ait 

*W^4£i;^^4. !^fr^<3)<0±|®£jg;l*:*§lfr*> 
|S|«T'S)4. ?§S#f*mi LTMS$:fll^4C:i:{i, ft 
®*ftt*^43lfi¥flW#fleJB*tt* • 3fffi{c|SBJt-r4 



(6) #12 0 0 2-6 1 35 (P2002-6 1 35A) 



fcOliflJ^ii-CV^H. 4*\ !iSM*5£©cOTm£j@;i4 
i: . miff tS^ 1 M (d) OMPjfc&WtsS: 4 . 
[00 34] 1.5<H<6 -CD 
0.1<An<0.3 -<Z> 
np^no •••<3> 
np^ne •••© 

H: HHff*g^iiSIH;umh 

An : StJf^H | np-no | , | np-ne I CO ? i?ffxk £ V> 

np : mffltmm^UAwmmm. 

no : *3tK*tt4«*(3)OB#f*. 
ne : M^{C^4?Sb^(3)cOJS^, 
T'£>4. 

[003 5] 4fc, [HjSf^®(d)*^Tc0^fri^®S- 

(«i~«5, /3i^/34)£m.Bnx&mzm\<vmcou4 r 
ft-ftfmmzm&t 4 £ 1 3&^ig^^<& «jg v ^ 

4. ^5e©coTK12rMi.4i:. ^>tfOAtt3t{cM-T4 
HWf*«4. t (C < < & 4 ;ti6[filiff^**>'(ST-f - 4 . #£#5$ 
©0±RB$-ie^4i:. «3te^^^/h$<^r4tf0ritf5 
*S:#<-?-4^* i ±t. 3^s'^ h-ft^'Sffi^S. 
[003 6]5<D<15 ■•© 

D: m*ftfr?f>yf-(//m) > 
•CS>4. 

[0037] <HgHB3fc^(a 1 o~ia 1 4 ) > mftcom 

hi oiz&jm^<mm(±mmfre>M.titfm)X' 
^l. hi 1 izmxMmm&commmmmfrt, afc* 

-r 4 fc«><7)ag H B B r n v x 9 f-mmwe&kx-h o T . 

3t»<0JHHC 5>-7-(20), UV (ultraviolet ray)- I 
R (infrared ray)^r hy JJl-? — (21) , W yf-W— 
9 n -y H (22) . 1~« 5) . 

n^7A(23), n>"r>"9-— l^^X(24), U I--— U-^X 
(25), l/2jfcft«(26), hUS^jr7-r^^-(27), 

-f —)V KU>-X(28) Sr«|^TV^4 . 
[0 0 38] 9^T(20)kL KW**IW**»(20a) 
k. 3tjl(20a)*^^egHfl^Srm3e-r4ffiR^(20b)i:. 

*^j«-?t^4. yvrmfrhm&^tzwpmt. u 

V- I R^-y Y? <lV?-{2\)*W&t%>. UV-IR 
A )V9-{2\)\±.$mi,zfc tXffltfUf£\*W. 
U V- I R^r 'yh7-f ;U^-(21) £fti!S(20a) k«3fe^7 
( a 1~ « 5) t co^tiBS L T . ^^r^rii^^f. 

a 5) OiW3ttt • iSt^ttSr^T. «3t^StS^(al-a 
5) Ofiffltt $r±(f 4 £ i: tfX'Z 4 . 
[0 03 9] UV-I Kijv hy 4 ;P^-(21)^jiiaL 



(7) nm20 02-6 1 3 5 (P2 002-6 1 3 5A) 



•y H(22){CAStr&,, ^f^-^D7 K(22)ti, £ 

U-jm? K (22) Wltai3gS{^ B V^^K29)0*^B 
fc £&%Nffi£% h tztb . iKftv (29) coa^M 

[ 0 0 4 0 W >T-y\s—?u y K (22) *ff £ LfciSW 

*uu {f^ss*^-(ai-«5)^Aitr-s.. mitttffim 

^(al— «5)(i. -f ^T-j/P-^O-y K (22) L 

tummz . «&ffi^5v ^aas-r* p s « # t 

<d)TGWHi-«:-t<sO* tMifcfrMm=F (al~«5) £i§ 
3§U S{i3t* < lH]*f1 ; & ; f-ffi(d)-C'c7)tHlW : t«J:0«(tj-r 
-eUTiWffi^Ji^i 0, PffiBKi S fifth T1S 

tSikfc:**. «**Si^(al~«5)S-|taiL^P 
OBtfc Sfiiftii:. fe#fgfflcO*O^A(23)T'fefrB?$ 

T>"'f-U^X(24)(CAStt* S. sfco^A(23) 
Oft*> 0 fl&^^^IIItf ftWf (glffil' U -7S 

[004 1] ayf >"9--UyX(24)^JKaL^B^ 

(25)12, -f ^x^-r^Oy K^OttffimfcttA/f 
*/K29) <7)^k® fc tf&fttSr* J: 5 (cSOTBt* 'J U- 

-rs. vu-uyx(25)conK><m<D%:®m*)<7)±t& 

l/2*««(26)*«ffij!feli|BH6#gfcLTiia§n 
i:P«3tt*>*2VHcXl^7t<jiaT-«m-r-S.^. Sfiift 

h. \/2mmL(2m±. vu-uyxas) fremiti 

8I$*U !irai£-CPffiBfci&&. i<OJ: 

dtci/2iftft«(26)S-««ffi|Hl<6#gi: LTfflt^i 
i: lz «£ i) „ {f^fflcOlHMES-^flEtcff o^b § . 

[0042] pmrnzmthtitzwrnit. vu-uy 

X(25)<7)ffitc, fcSsEjg£_Wf £;£i6<7) h 5 -f /U 

&fflX3£mm? vh h m&j (29) zmwt & . 

to*tzWM&tix\*t0yc, my£?t,z£z>%M.m!kiim 
tA,t'%< . m&^*>H29)<,zni,xytmm%)m<7>&\-i 
mm^m^imb^^. ttz. RGBwmwtfctfmHz 



<nwnytx$smt l zim.-t&~?4 ?uwxt\s4 <^h 
mx'RGB izM m-t & wmtfffltfi zti&tmb. mmx- 

(Dy/u^y-m^ti^mt^^. =5ri>, fS B H B /^;K29) 

<7)v-< ? nvvxrv-i iztt Lx&mzm%&ftmx'ft 

v A (23) X'&ftMZ'if 5 itib 0 iz 3 -ocoy J 7 n ^ 9 

ffix'&imiftommz tx t> m&nmwtf*jffiT$> 

[0043] ®^Sf^(al— a5)teXttnmf&& 

?g H 3 H ^-^K29)?:Bfl| ) <^-t^ < -i : ^T'#S. & 
tz. 1/2 (26) b ^^hitlz X 0 . £«3rfii 

BS(polarizing beam splitter)cOJ: ^CAWftffifftt 

S-f >"r^U-^n.y K(22)t<7)V-yf->-^*^<?i- 
V>„ Lfc* ! -:t s PBSt-f >7-7U—?u<y K(22)i: 

[0044] SaiEl!l*^J B t=5rMStS?g B 3 B >'N-^;P^fflU 

mmtfrnz-xmbzixh. ±tz. m^mz^j^-^ 

/Pfcffi*r4fctf>tofc«i:=ar4. HI O^tc^-rid^r 
^^U-^o-y H(22)t«^«t3g^F(«l-a5)t 

[004 5] 121 2tc, 01 1 i«JI$r&ffil3fc^SS£fir 
3a§HB^^3e^««Sr. ®3K^3fe«ScoBrH(ffl!lB 

(d) t J: § 0*rft*«** < > , ZtUznfcth X 3 
Cl/2*««(26)*«E«$*iT^4jiSitl»JtHf, HI 

10^BJ5g^ t (g)^( C ^$t LTV ,| (o u.^ ot> 

CI O.BSB^^<7)fe^3iSSS^Bf BCJblB«!6»4> Jlfc« 
®)«H1 OtlSJtT'?)^.., HIJf*S : F-tf>yf-^/jN$<-f 

[0046] HI 3&c. P>XTl^^^c7)-f 



(8) WH20 0 2-6 1 3 5 (P2 002-6 1 3 5A) 



flt*ot, JKSKOWfc. 7^T(20), UV-IR* 
•xh7-f;U^-(21. HI 4). «3K*St^(al-~« 
5), mi WyXT W(31), l/2i&*|£(26). Sg21^ 
>XTW(32), &lX7-f-;PHP^X(28, 01 3) £ 
flM.T^4. =5r*>01 3*<O30(i. ffift'**/l'(29)ff>X 

^mi s- x ? y - ^H±tct5^-r 4 u >-xt-^ 4 . 

[0047] 9^7-(20)tt. »8W*S5Bi-&*«(20a) 
t, 3t*(20a>^4,orHWt*>mT*fc:-«-4»!aiiiI« 
(20c) J: . *>£>fRoTV>4. 7)xr(20)a>&S*ajUL\Bg 
ejfftfi. UV-I R^y h7-rrt^-(21)£3ISfiL*: 

«^SI*^(al~a5)^AStLT, «ttflS**SV> 
fciaieriPflBKkSflBKkK^Ml^i. 01 3RZS 

014*. mmvprnftimR*.? hjucr,m}^* s m 
wt,zmmz'$>&. zcomytttt&Tte^ pm±nmtnm 

*kl&Z\bl,z%&. 
[0048] «^Hf*^(al~«5)^WtilL^P, S 

mmz. mftttmm? ( « i~ « 5) <?)ig« izimt 4 m 1 
i^>xrw(3i)(=ASH-4. mi u>XTU4 (31) 

li, KA"*a<-C29) bv%m®.%tm<?>u>x&i>$: 2<5L 
TtcoTu^mzMffl Lxmz *>^t-£> 0 , fcROl^ VX 

1) tmnnruj ffimtt-t&m2u>XTi-( (32) _t 

tc. »i5OT3tej®&£J&£-r4. ^1 U>-XTW (31)<0 
&U>X*jUbWi&'**J\<-(29) bl±m2 VyXTXs-i (3 

2) (0#L'yX-fe^$:trt-LT*fx^M^(cJ)4/iA6, BPJJ 

[00491S2 l/^XTU-f (32)<0i5^(-?-C0Jifa{i 
&2 U>XTls J (32) co&®X'li. SffifttP 

mitt &m ^zxvtz®mx'm®.-thKtb. smitco*. 

£1/2 &««(26) tCAIt $ #4 CI t j&fiTlgT* 4 . 1 
/2SfcttK(26)fct, Sg2 l^VXTW'f (32)*>£> <7)8ttfi3fc 

$-t+4. zcr>mmm<o®mzi:*)sMmipmy£t,z$c® 
znt&m. *mm±£ixpmytb*i:&. ci^jra 
\,zi/2mkm2to*mmim&&b Lxmmzt 
(,z£<o. mm®cr>®&£<gmi,zft ozt vx-z 4 . 

[00501 11 3&l>'0 1 4 lZ^-mWC&Mzt5\,y 
X. MftftMm : ?-(al^a5)RV : mi WXTV* (31) 
OftbOfc. M^«^^ : F(/31~j94)$:ffl^Tt 
«tV\ fl!3te#»t^(/91~/34m. Sim2^5^ 
S8t(lX«2) tm 1 UVXTW (31) b tf-foitZtltz 



mmztox^h. zcd— MtbzxvtfvxmR.&i®. 
4. z^zKttmmi>wMLZtihtz*b. 2mtt<7>mffl5 
xhr^y zm&t 4 - 1 4 . 

[00 5 1] 

1 , w,2Uv xmmmizm^ * h vtxn 7 < ?v^<r> 
mmm^m^-f)^m.^tthmmz^^x^hizib. sit 

4. zcomytttMmttm^&zbizXK) . mi 

[01] Mftn-mmT-nm 1 ^s6^»®^^-r»fii 
0. 

[02 ] my£ttffim : ?com2crmmcr)&BZ^-fmm 
0. 

[03] mmtrnmi-com 3 oo^mco^® ^ T^-trnm 
0. 

[04] ffi7K^-8i*^m40^c7)»»^^-rBf® 

0. 

[05] MftttMm^(r>m5comMcr>&mz*-?mffi 
0. 

[06] «3t^-Sl^com6c7)Jlifi£0»«S:^-r»fH 

0. 

[07] Mftftmm^minmMco&mz^i-mm 
0. 

[08] m^mmf-comacomm^mm^-tmm 
0. 

[09] «3i£^-fi^c7)m9cO||S6c7)^®&^-r»rB 

0. 

[01 0 ] A yy-XU—9u-y Y*ttkWffl(&3k*: 

^mym^mmx'^-t^t^m^m. 

[01 1 ] >f F*^rt-4jSW83lfi*JR*' 
«3K^3KS&oBFffflT'*-r3t^«fi£0. 

[012] 01 1 b\m%zmft^zfto®m : %fr : & 
^m^mimemmx^r^mfsm. 

[013] v-yXTh-iUnHco-i yf-w-j^-th 

[0 1 4 ] 0 1 3<nmmt¥Mz&vhm%wim j rt* 

1. 1A -ft 1 *'7XS«(ft 1 jaBjriRff) 

2.2A -m2^7Xa^(m25gH^^) 

1M.2M -$1H/X7W ^ 

3 -«A 

4.4A -[Bliff^^T 
f 

5 JUM 
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6 -mm 

7 -nmm 

LI -HlWJt 

al~«5 -«*4M»rF- 

20 ■yyy 



[01] [12] 




20a -3tag 

21 -UV-IR*7h7^- 

22 ->fyf^-^07K 

25 ...y U -i,yx 

26 -l/2jgft«(«^HlHlK#©) 

31 -Ill/yXTH 

32 -S^UXXTW 



[03] [04] 




[05] [06] [07] [08] 
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[09] 



II 0] 




[01 13 





20 fll~«4 
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[Hi 2] 




[014] 




I 



(51) Int. CI. 7 

H 0 4 N 5/74 
// G 0 9 F 9/00 



36 0 



F^-A(##) 2H049 AA03 AA13 AA43 AA60 AA63 
AA64 BA05 BA42 BB62 BC04 
BC22 

2H052 BA02 BA03 BA09 BA14 
2H088 EA12 EA44 EA48 MA02 MA16 
2H091 FA02Y FA19Y FA26Z FA41Z 

LA12 LA17 
5C058 AA06 BA35 EA11 EA12 EA26 
5G435 AA03 AA17 BB12 BB15 BB17 

DD05 DD09 EE26 FF02 FF05 

FF12 FF15 GG23 GG28 HH02 

KK07 LL15 



F I 

G0 9F 9/00 
G0 2F 1/1335 



(#*) 
360D 5G435 
530 



